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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of 
manufacturing a semiconductor device having a gate 
electrode, a resistor film and the like exhibiting no 
variations in resistance. 

SOLUTION: A first RTA process is performed after 
phosphorus ions are implanted into part of a 
polysilicon film. After boron ions are implanted into 
another part of the polysilicon film, the resulting 
polysilicon film is patterned to form a gate electrode 
8 and a resistor film 13. After a TEOS film is 
deposited, the TEOS film is patterned to form a 
silicidizing mask 10a having an opening for a 
silicidizing region Rsi. Then, annealing is performed to 
activate boron in an oxygen-containing atmosphere, 
thereby forming an oxide film 31 on the gate 
electrode 8 in the region Rsi and a highly doped 
source/drain region 6. The film 31 suppresses the 
outward diffusion of impurities, and hence suppresses 
impurity ions breaking through the electrode 8 when 
ion implantation for promoting silicidization is subsequently performed. 
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(57) [Kft] 

# y •> y = >iio-^tc y >-ctm 
ASrfT<CoT^6JBliai^RTASrfT>i5. # ] JisV 

IlS/ya^lSr^-i^U'C, y-Mi8, Sin 
M13«« 0 TEOSBKr*»Lfc«, 
/^-=y^Lf>yt^ KfWWfERsiSrMn Lfc^y 
tr^r KflSiS^** 1 0 a ^t^L 

m\ ->y^ K^t««Rsi^y- h«ffi8&t/K»ff 

y— j* • v«« 6 ^JbUilWfcJBt 3 l 4rJF^-T-5o 



2 2 - o^oj- © 2 *j - 

UrU LUjI 




(2) 



$?m2 0 0 1 - 7 2 2 0 



te^ti-o^v^y ->y =>ffi*r*«*i-6iB^ia«s 

ffi ^ nI^F«»>f Tl-y SrilAtSia (b) fc, 

±ie n m^mm^mmtir^ tL#x»% 1 m s ^jr^ss: 

fTfcpXS (c) ±IEXa (c) <omz. pI^M 
yj|«)tt«l:atttti«ffl(0 pS^-f ^>^r^A-r 

^ia (a) 

±iexa (a) <o^tw. ±e#y'>y3yi*/^-= 

y > y = yattSrMtsiS ( e ) 
»«©fe*©5p>B*>f ^-^ttA*ff*5xa (f) 

±ISxa (f) <af£fc, £fi±lcffigJi$rMt6lS 
(g) fc. 

±ta*ft»fflto ± diliR^ ^ ^ * * 6 1§ 

(h) 

SrJK/S-TSXS (i) 

JiiExa (i) a>«£, ±Kp3m««*:^fl:i-*fc 

^^fgadia^iR^s^ff^pxa ( j ) fc, 

±Exa (j) <om^ ±E->y*>f Kft*««)MOS 

a U) 

±fsxa (k) <Dmz, ±i5'>y-^>r kw^mos 
««^±«*->y*-r Kfttsia (i) *&«9;tT^ 

2 ] l Etto^flcJStt^lHig^iSfe^ 

5-3 0%-e*6wit»«i:t5 



±IEXa (h) id^^Tli. ±E3i«3i!/^ffl-r^^«: 
±Exa (i) ^tT'iEII (j) Offi*^ 

iEIg (h) |c*5V>Xfi, l&WIR^y^m'**?*: 
±Exa (i) W^t-llEIg (j) (OffitC. «t»&t/ 

So 

8 ] »#* l - 7 co 5 *> o Nim^ 1 o{:Et 

±Exa (b) -cis. ^v^y^^ KftW©*^^*^ 
[««:qi9] M^»««-b*>#y ->y = >«wstMi 

fi«ffl<0^|«4fc«>>f *^ttA*:ff*5xa (a) t % 
K*«r**>#H**^M<0)RMaS:fT*5xa (b) 

fc 

[MN« 1 0 ] MMt4 9 E*^**<WSBo»5fi*jfe 

±Ed?y->y3yiii mos h7V^^o^-hi 

ieis (b) ±E#y^y3yirti:'>yt 
-r wkfemm<n^mm%m>x-rz>TM (c) 

±Exa (c) (7^^{z. ^y ->y 3^JBw±«Sri/y * 
>f KfttilS (d) tSrS6^«iT^*CfcSr«P» 

1 1 1 m^m 9 E<fc<o***K«<oa*5i*ft 

±Edfy ->y =^Jitt. fiSt*^fiR*t'fc5:^ 
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[0 0 0 1] 

[*w^jRi-6aw»^] *36Wtt. #y ->y 

[0 0 0 2] 

ii^ti^iiior^, ->y*>r Kfb#&*fc 
#y ->y a^awttts*? «tt*^«ett*:« 

[ooo3] ::-c, fe*©*»#JMiLt, ^>y^ 
[0004] £i\ as±^y > K— y ^ y = xiBi 

< Lfc^^{-« x 7t?y i/y =r>K(0^-=^yflfri: 

[0 0 0 5] gcK. aAl/cM^i^fc^OT 
^— (RTA) *ftt£0 o tLt, Sffi<0±ffi{C^7 

[0 0 0 6] ^{w. a«xs/fy^ffl-r^^O±*^?) 

rtiw x > y u-w vw&mm (^yrwr^ikffl) <o 

y-* • Ki/^y?|iSrtiit)*>yf-f K 

[0007] t^t, S«±{diSBt^^flg^*i«U. 

^yyy^y (^y KXnir^r*^ y-hffi^£ 

y *>y = >&xfiy-x ■ k^-t 
-rzisy=is) tftfiuts-fr-c. *>yiM KjK*»«r 



[0008] £*±^x8kj: 9, Ji»*s->y*-f K<b£ 
nfc/^y ->y =>yis^tt6MO s ^y-^^i, 

[0 0 0 9] gfiiT-^^y >y a^ttttflcJBfl 

[0 0 10] 

[oon] Hie, ^y>>yn ^m<r>mmt. M*-& 

MOS h^lsis^ZlZjo^XtZtf— h«S^y— 

-e&£ 0 *:<o*s*, K-^s^fc#y s/y 

[0012] i2^, #c->yw" wtmmzM&zti 

5MOS h?>^**fc*5lfVCtt* *>y^>f KfbflSitJB 
it^Cti^c): MOS h7V^**<aL#^<ilWE 

[0013] ^3iw N # y y 3 >mw%<o*Kmtfm 
c<7>7Ky ->y ayjwoi^^yw KflrTS^ 

[0 0 14]*i^Sl^@Wlt ^yt>TKft«* 

&o^> y Kft«*{c-tn-e^* y > y =» >-£W£ 

EiL"C46**»atl:*i^t, # V is ]) zx isfm<0 

[0015] &&w<om2<n&&)i'£ s /Ky ->y syjw 

-^3>^jBH-*-SjKy ->y 3 V«Wt^*5*t*ffi7LiO« 
[0 0 16] 



(4) 



%tm2 0 0 1 - 7 2 2 0 



^y=yl4:Mt5II(a) fc, nffl*«*ttA« 

ffi i^ffifia^^ffl co n m 4*^* axt 5 xa 
(b) t. iianffl^Fje^trStt-fk-r^fcacxoiisiiiia 

©«Wai*:fTft5xa (c) fc % ±I5XS (c) oft 

ty^axt^ia (d) -tiExa (a) 

6x1 (e) £ N ±iemos h^^^^^^isaffy— 

45IS (f) ±fSXS (f) (TD^td; S«±$-»6 
(g) JiKttlHBto±K:9ft=. 
yf*^^^t»«t8ia (h) ±fE»R3Ls^ 

±iE^->y^^ KittBgtfca^iias/y*^ 

(i) ±f£Xa (i) oftl^ ±IEpSi^FMi»S:S 

±iexa (j) o^lc, ±fE'>y^^ KftW^M 
OS h7^^^-hlSMIMy-^ • 

6ii (k) t, -hisxa (k) co^ic, ±is->y^-r 

y-* ■ Kt-f >iB«^±»*r->y KfttSli 
(1) fcMM/O**. 

[00 17] ^gd^S^J; 9 , WlEIBOflMrafcJio 

jR*Q«fl!>iH^tt, ^yin- Kft«*«w*5*t5#y ->y 
ft«««wE«**T/5#y ->y w^iMii 1 

[0018] _bfEfg 1 «>*«*«!««>«»*tt^*5^ 
T, ±IE*lleia^JIS«aS:lfc*S:*tf#H*[T{wib'v^ 

aVKJiStfy ->y ayJWJfiKWtfto*^ ni 

jeH-rs^y *>y ^^Bt^Sfiiffio^ibotsriipsij-rs 



[0019] ±tmi^^^m^n^>mm^tsf 

[0020] ±EJB 1 o**#JS«<o»iS*ife«c*5^ 

TfT<c5-i:t-J:9* *>y Wk«*jj:*5^-c«ffl u 
t?#* 0 *fc. fe»#acJ:^ i^ii (k) [z 

o# WJ-T6 ^ #T*# 60 
[0 0 2 1] ±ISIB2lH]S^}R«LS{w*J«t'5»*S:$tf 

[0 0 2 2] ±e* 1 W***36«<0«ig*S«C*5^ 
±IEXm (h) fc*5^TrtU ±IS5a«3iy^ffl^^ 
hflti;iJ:<J*/*LT*#. -LiSXa ( i ) <D 
ST-JLIBIS (j) <nm^ i*7 > 7X-7|:j:577'> 

:t^^lfc^ot, Jh^^J: 5*$*- hSfl&tf 

[0023] _Li5m 1 

T> JifEXa (h) {dioV N "C ("ix ±B»«^y^«^^ 

«-ejhSEia ( j ) coHtitw. mwtRVT&mtfcattofrtg. 
co^® ffi y* 7 x-^ ^{b-r 6 11^ s e> twfli x 6 c <t 1- 
o«t5*y- htsst/M^y-^ • K^y««© 

[0 0 2 4] 1 <0*WflcjS«<OjRi8*jSfe^*5^ 

T, iiiEXa (b) -Ctt. ^->yt^ K-fkllB*^*^^ 

[0 0 2 5] **WO|g2(0^«fr»«^a!t5g*Stt. 
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*-eS«©}R«a€:fTft5ia (b) ££:{lx.-C^<5 0 

[0026] ^ (Dfifeic x *9 % #y ->y x^g^JblCgS 
t$ h7><7a--/3 >-(z£ £#y *>y >^^Sf/iis 

[0 0 2 7] ±fE^2^^^gcoSSiit^£^^^ 

Tx ±ta^y >v =i vii^Mos h^vv^^y- h 
m^^i-(i. ±isxn (b) otgi^ ±fE7tfy'>y 
=i^/lp^iC'>y im- K-ft:{£iiffico^^^^A-r5xm 
(c) ±i5xs (c) <7^tc v ^y^y=iv^co± 
^^r->y f-^r K^fb-r^x^ (d) ^^$«bi:ii5^t 

5 0 -t* mos vy^is** (ni,%\,^m.m&.<n& 

[0028] ±iEfg 2 <D*m&mw<Dm&?jmz$s\,^ 
x. i/v ^^mfc&m.m*<v&fcttxtbz>m& 
\a*. ^mm<or^ VT<<y ^—v* vsrsusji-a z t 

[0 0 2 9] 

i&w<nmM<nmm) mi<nmmj&m) hi (a) - 

[0 0 3 0] mi (a) t:^tlg{:l5^T*^, J£*T 

(Dmmx&mzffti:?* si\ siitEut 

^ 9 at? h ^>^m<om^mmm 

*■ 2 z<om^mmmmm2^ m^a 

■>y = ^»kJK*:*rilLfc«, fRflllMbJK, >y=»^s 

««Rsii:*->y*-f Kft«*Rnsi i < 

ix6o #->yiNf KflS««Rnsi rtfcJi, ArtSKKiS 

-T 5 tzfrtDM »JE n MO S F E T^ffl«Rnn^KJt P> 
tb-Ct^o ->y*>f KffcWRRslfi, nff^/^MO 

mRsnt, pft^iMOS h7 ^y^^^MtS 



x/ui«3a, 3b, 3c«r*/J« 8 KR 
EnMOSFE T^fig^RnntCfi p ^(50 3 
a£. n MO S F E TMS«RsnCtt p !?x/l/« 
«3b^ p MO S F E T«S««RspCli n 

[0031] *ib\ AAEBweasixs 

MEMOS h7V^^ll nft^MOS h7 
>"^^W*>$:iW^ nft^/^MOS 

[0 0 3 2] SillSl <75Jft^#«/8*&BUBt 2 T- 

H*tLi«B«ctw. ->y a^UfbJK (IRBfcfcJR) 

/&-r£ 0 wtottffiT?f47Ky ->y a^fi K-tr^Sfvc 

#jo x #->yiM K{t««Rnsi ^*J«S*t5 
mmJE by^VxtW- bWtflM7 att, v/yt^K 
ffc««Rsi*£*lSS*x5»W<OMO S F ET^- 

lh^7 b <t 9 fc*^oj&s-jfttt-e*>s, «x.^ii^oM 

OS h 7 y^^<7)y-hi«7 a <Dm&&5 nmg 
Itfc$oi:»U K»EMOSh7^^o^-h 

[0033] /if y •> y n 9 1> p mo s f e 
TJKj*«S«Rsp(c:i4B-r6«l5^S:^^^ h-^**-e«o 

-f K{b««Rnsi f^OWEnMOSFETM^R 
08, y ^fc»ttffc-*-5fca&OT=— /u (mi(Ug60R 

TA) %fT9o 

[0 0 3 4] y •> y =1 5*)nMOSFE 

T»*««RsnXt^at»ffi n MO S F E T**««Rnn 

\z&mirz&fr&ui/xh^x?x%t^titf:mx\ ^y 
<> y ^flgrt (- p m^f&vo x&> ztfu^z^ ^>^a(w 

[0 0 3 5] ^(D y ik. ^y '>y =^lK4r/<^— 

7>^^, MEMOSh7y^^i^--hi 
^M^^>T^-V2£A, *>y xt VKfbjlg^ib^SlM K 

[0 0 3 6] ^Lt, Hi (a) {CTrr-f-J: 5 /7X 

±tsrrSo rixj^J:«9. ^'>y^-r K{b«*Rnsi &t>* 

*>y^-T Kft*«Rsi^WSTEOSttl OCiot 
[0 0 3 7] ^(Di, pft^MOSh^^^ 
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TAM) Sr, IM7 5 0t, 5»nB^ftft-eff*5. 
[0 0 3 8] o#*tZ. El 1 (b) l^tlgt, 7* h 

ctt), TEOSIBl 0O5*)*'>y W KfcWRnsi 
Cftit Lt^tl^TEOS^^^ lOai: 

u -vyi^r hMb«*Rsi 

^MosFET(oy-hii8, sasy-^ • k> 

[0039] hdssftt^iiifiy-^ • K 

teos^^ ioa <n_kjjfabv— hwms&xfmwt 

K-XI^ 1 x l 0 14 cm 12 , SAx^/^-^l] 2 
0keV^t^At5 o C^dcfc ^-h«ffi8 

So 

[0 0 4 0] HI (c) \Z7fk-tJ:mX\ mfacoi£ 

Sll:H^5 0nmiDf^ (Xtt3/^HD ^6 

So 

[0 0 4 1]»(:, 6 5 0U 3 0^*#-e^l 

«* 6 >y 

Ilia, lib lr»*t§ 0 
[0 0 4 2] TEOS^^lOa ^^5fei~S 

**>y^-f K{fcffl«Rnsi (CliMEnMOSFE 
T£r, •> y f ^ Kft««Rsi(CliI» n MO S F E T 
MpMOSFET^ tl^tl&W L fc ^*#£§© # » 
*>*bS 0 

[0043] ^liiiia^i:, h^^y ->y = 

-/HI (^2(Hl@^RTA) TEOSll0(Oi 

ffl # y •> y 3 o hm&n n mo s f e T&tfisw 

EnMOSFET^y- hWfii *5W^*5JtS D > 
^^L^fc^T--^ (I10SORTA) fi. TE 



lOHnMOSFE T^fflStRnn^^ffiffiiwtiffi^ 

#ffi-c\ *y ->y ayiiriyf y^ity- h«fi4: 
u:*5^Tf±* r^^i[H]@coRTA{cj;«9 x tfy^ya 

>JKl 2<0*BWifiO«H6rias»«^nS!3Ftt« (y 

» fc^trte»^6nffl^«*^#y ->y a^Biortas 

(w&lfci-So LfcA J ot, aKy ->y 3^Ko*ffiJB^*j 
Sr i#T*#So 

[0 0 4 4] — * x jjfy v^y a ^ffi(c P 3!^F3W»T-*)6 
(f|2{H)gCDRTA) S:fT*fei*lC x TEOSJgllOK: 
S 0 Lfc^oT. »2[5I@ORTA«w*J*t'5^3re«l<?5T 
OS h9V^^^-h«tt«)fi6oftS:»fB-r*c: 

[0 0 4 5] (ft2<Z>30E*gffi) i2 (a) - (c) , 
8 3 (a) , (b) &X/m4 (a) - (c) 
COM 2 (OjlM»tt^«5^#SS«0»3tia*:»-r* 
©HIT-feSo 

[0 0 4 6] ^f, HI 2 (a) Iw^-rimt-iES^T 

2i:i;or, #->y*-< wk««Rnsi t > y K-fb 

«B*Rsi£Ui;fcS<KIIiSix$. ::t\ *H»3Kffi«c 
*3V^-C«, #*>y^-Y KfMMERnsi tt, tixftLA^ 
IJKf-iaB^HSSWJEn^r^SMOS h^v** 
^Wt^SffifiEnMOS FET***|lftRnn4:, 
lilffipft^MOS h7^**7^ll<bixSi« 
HEpMOSFETMS«Rnp^ *^^«ffl«6i»lB 

RnrctirElJ^nSo Sfc, '>y K-fb«*Rsitt, 
nft^iMOS h^V^^^^r^^c-rSfc^cOnM 
OSFET^«Rsn^, pff^iMOSh7> 
•^^S:Mt6fc^pMOS F ETJ&I&mWLRspt 
\Z£ ^(^EilJ^nSo €-S^Rsn, Rsp, Rn 

n, Rnp«C3F«*^^->'SrffiALr. *tt 
5 h 9 y v?^ ^ ICC tfc ?xyuffl« 3 x , 3y, 3z, 
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sn, tiffin MO S F E TMSlSRnnCli, ^tlt'tv 
p !)x/^|3x, 3z^ pMOSFETM® 
i§ScRsp, MEpMOS FET^/^igcRnpt-ten^ 

[0047] siiii (D3d^^«ffl*6sys 2 r- 

. H*it5«*fc:->y 3>BMt« OMfefUR) ^e»48y 
-MMtl«7a, 7 bfc. #y a^Btl 2 fcSrMB*- 
&is!)lM Kte««Rnsi lw#ricS*L*i«iB 
K.h9lsi/X*<Dy-bmtWk7 ate, ->y^Kfti 
«cRsi(C^J5£$tb^iS«^MO S F E TCO^- KHMfcBI 

7 b J: «9 t>*^o^-j|S:ft-es>6 0 W^tfiSwMO s 

JR7 b filO nmt*$)5o 

[0 0 4 8) a? y y = v« i 2 (7)±(c, sk y -> 

y 3 ygo H p MO S F E TMB«Rsp, RiHEp 
MO S F E T*J««l*Rnpfttf»tt:***J*«*RnrJC: 
ffi«-r*SP^*«l\ nMOSFETKglSRsn, S 
MEnMO S F ET«M«Rnn(Cffiit5a^±^ 

y«i 2rti:ni?««>rtyt*>6y wty (p 
- ) <ottA&?T#5« ^yvy =*>mi2<n 

9 ^> n MO S F E T JgJ5fcfiB#Rsn&tfi5»JE n MO S F 
■ ET**««Rnn«w**tt5«*«cy V* K-^f «>• 
[00 4 9] ^lt, u^h^^2 1'^L/:^ 

*§T\ effi^k^>fca?)or=— /u (^i(e]@(^rta) * 

ff 5o w(75^# x r£S7 5 0^-8 5 0°C<Dl&fflX\ m 
m (Oz ) tSSi (N 2 ) *«&JfH*T-CRTA«a 
«:fr*5o »*^JEfi«*.tf 5-2 0%-e*>&o 

^litec^^t^^o 2Kys/y=vBli 

2<&3*>*ajLT^*»#W±l;itt^ *WS3-4nm 

ta^ (w*5Jt$7Ky v-y 2^(c K-T^ufc y v 
[0050] *fc, nS^F«ft^ty (yy^ty) 

aAfaot, 4-McRsn, Rrm^MttfcfifcKiBKlW 

T% #y v/y ay«S:xyf y^Lty- hHiftifS: 
MiR-tZk. n S^M^^-a M5>(^ 4 

l^-Ctt, Z.(Dmi{E}B<DRTA{z£ *) s frff«Rsn, R 
nnWb-l^Tstfy '>y =» Vigl 2<a^nBf+iaoffia&Ti«« 
flHCnSWW* (y» «r^tp95^^nM^*B*dS^ 

y ->y a^Bii 2ort«ic«;«-r6 0 lac^ot, *y 



[0 0 5 1 ] 0 2 (b) C/TtliCioi^-C, # 

y v y a >bi i 2 <d±\z^ ^yyy^yin^Hn 

MO S F E T JgfiRWWcRsnXt^iKliHflE nMOSFET^ 
fiK««cRnnW4«-r€>a^S:«l/\ pMOSFETM 
fgigcRsp, KWffipMOSFET*««I«Rnpfta«tt: 
*^ ***«Rnrfcttlt5»»©±ftll! P Lfct^* 
h^^2 2$rMt^ 0 ^IT, t/^h^^2 2 
SraA^^^irLtffl^t, ^y ->y =>yli 2rti; P 

ftA^ff43o ^y^y^yinon? 

MOSFETMi^Rsp, KH£ p MO S F E T^fig 
«*RnpatJ«tt*^**«*Rnr^*iX*tB*«wsK 

T~— (12[e]S(ORTA) llffb^^o 

[0052] /^ib\ # y y =x vk i 2^5 ^Sfet^T- 

*J««*Rnr«Cffijli-5«»^. P i^ft«(Cft^"Cn 

I^o>ftyaAI:fT^ortJ:v> a ^co^ic 
ttu HI 2 (a) l^-f#;fST% i/^K7^2i(7)3 

^«tft*^^««Rnr(wffi«^^«^SBaa SiXT^ 

$!>»H«Tt-*5*t*!Blllia^RTA^J:oT. ^y 
•>y nyfl 2^±tC^k^ s ^$tt^<DT\ nSJ^ 

[0 0 5 3] 0 2 (c) U- 

V* b^*^ 2 2&BtefcLfc«, h««JfctJ«tt* 

ZiLy^^Jf^r*? t utffl^t^y *>y 3 

— -ymr £^£9, #MOSFET^)y-h 

m«i8 <h . sfct*T-^«fct*« 1 3 £ sru/s-rso 

*/*JB^***(ft*Lfc«. LDD«*5tr»at 

tt, #y ->y 2o±^*j«sttrv^fcBWbBi3 

[0 0 5 4] 13 (a) l^tlgtljo^t, m 

ffi^iI±C/7 CVDiCcfc^TEOS 1 0^±i» 

[0 0 5 5] ^(C, H13 (b) C^tIglCiol>r, T 
EOSllOOiC, ^->y i^-Y Kft«*Rnsi 
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ir\ *>y KfMWERsiOJbSrlMq Lfcu^* h^* 

/jJot TE O SK 1 0 5 *>i/y t>f Kft««Rsil: 
«RsiS:MPLfcTEOSr7^i0a«SS^ > 

yiM K»***Rsirt<o#MOS h?y^^roy- 

[0 0 5 6] ^C, HI 4 (a) C^flgC^^X, U 

h^*>7 2 3*«t&ifi* («t»+iSBMfc*»+7k) 

-8 5 0t«)81-e, KIR (Oz ) bWM (Nz ) ^ 
tp#B«tTt?JB2(Hia<ORTA««*:fT*3, 

(Oz X (Oz + Nz ) ) tt«*tf5-2 0%"e*>!) % 
*#W«Cttf[*i:|fc*t«:N2 : Oz =5 : 1 tf)SIE*tfc 
T'^-To Z.<Db$, TEOSv^^lOaCioTSb 
*t-Ci^4^ffltfh o£ D ->y K»*tWERsirtfc*5 

ftl3lCJ:oT, JB2EiaORTA«yil»^*i«tSn 
^-T^/HgJ, pft^SMOS h7^X^^-h 
«ffi8*<0n3PR««> (y^) , pffl^«» 

g^y7^77^«H(Ot$^ty (As- ) <D 

[0 0 5 7] &fC x 1^4 (b) KtiaCib'Pt, ^ 

RslJC*5*t4^- hm8MI5My-7> • K^y 

c nr 2 , SEA^-*/^— 2 0 k e V^^f+T^A-T 

2£A{£:fctt<5 K-XKl^y C/y =r>JK^y-^ . Ku 
/h£^tf>T\ # y ->y ^vjg^y-;* • K^>f>««{: 

[0058] *fc, r^aA^ti5^tyHi«>yf 
-f KffcLJ:? fc^3««&T*/U7 7;Mfc^S«tfi** 
tSi^mtf+M©-^ As* *f»t-C4<«x.tf 
Ge* nc^H:fe^#^m^0^3|-V^ffl^T-f 
^A5rfTncoTt><t^o 

[0 0 5 9] HI 4 (c) (^Tflgt*, ffi£<7):£ 



5 0 *a>l», BWUK3 l.ttaj»«rBft*S*L6rt 

[0 0 6 0] 6 5 0?, 3 0^Bfl^*«=-C»*a.S 

y-* • Ku-f x«*6«:*riti-sJiM**">y3Vfcft' 

• h'Uvf V®«c6co5^^^®gR5)'$r'>yf--r KftLT 
f^y^yf^KIlla, 1 lblrMt^o 
X, *RJES«>A*Bl«:IS**-*-S. 

[0 0 6 1] r«)«^XBttJBl«>StJ6*»-*5W^"Ctt 
91 Lfc£*5 9 TEOS-77>^10a^f6 
fc. ->y*-f Kit««Rsitr*3^-Ctt. MWa^y* 

S«6^t5nft^lMOS h7^^^at5p 

ft^SMOS h7y^^^M*ti, #->yiM 
KfMMKRnsi ic^^-cii. vyiM- KffcSJvC^*^ 
y- h«M8&tfi«igSy-* - K^V«*6**i- 
6K»JEn^*/i'SMOS h7>y7>^MHiEp 
ff^SMOSh7^^^ ^yiNf KftStfC 

[oo62] 4:m«tn(i. ±issb 1 nmmj&mt tt« 

LT, JBllsiat/IK2|lI<ORTA«.3aS:ll*«:*tf#H 
*C*-Cff<c5jfti:, TEOS*i0S:^-=y^u 

TEOSv7,^ 1 0 a *?gjSLT^?>^y T^e/Uy'r ^ 

[0 0 6 3] *i\ JRlEIB«>RTA«a«rlfc**:*tP 
3PH*TJw*5^-Cfi 1 *5-t{wJ:i9. # y y rx >-Jg 1 

fcfc* 6. *fc, *«)2B7LO»»tt«^ 
-ffc;b*>, lt. * y -> y 3 

^jbll 3 0 J: o T n 7 h f ^ 

[0 0 6 4] ^f:, S2(HlS^RTA^ ; S*®e^?r^tf 
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x/l^«3x, 3y, 3 2, 3 wlw K— ^StbTl/^T 
SttTS iSSlrtw^^^/ufiBSctcjSfSi:, MOS 

>- (as* ) jjsy- h«S8^r5g#fe»tr (^*yv 

[0 0 6 5] #>-yt^ Kffc««Rnsi KiS^X 

H TEOSl-r^^lOaiao tS^fcttl 

[0 0 6 6] IlSlORTAMiaot^y 
hBMk«7 a, 7b^SiSKlW:g 

h7^^^- h««8<0»*tt<0iBffr*\ y-h 

[0 0 6 7] ::t% ii^#i^T*CRTAM 

Zftte ? zt o»*(::Bfli-*7*-* (cot ^tttwts, 

[0068] 135 (a) - (c) tl HHRfr^fefltHft 
Tt^NtSRTA^a^Ja**«B-rS^:«>^x 3 9i 
(D^T-RTA^^ s ffi^n/ti^V^60±fiiOS EM 

•mifca-cks. sis (a) - (c) {c^-ri*-^ 
^©±bi:i4, *>y hm&i:, 

[0 0 6 9] 05 ( a ) fl Nz ^^.*«Eft 5 . 0 s 1 
c mT^U^^fbRTA^^^T^ofcS#(^i^V^/U(D 
±®ft®$:/Ttt^6, HI5 (b) fi. N 2 /0 2 <^«c 
&£5. 0X0. 3 s 1 cmHtll^bRTAM 

5 (c) (1 Nz /0z <nffiM&5. 0/20. 0s 1 

/KO±ittt^^Lt^5 0 HI 5 (a) {ZTjk-TXo^. 
N 2 CO^^acU/^^^RTA^^fT^ofc^tCIl, 



#y ^y 3^5,45^- bmmft^mmmnx 

U H5 (b) , (c) fc^-t-* 5 N 2 <*r0 2 <h £ 
ML^^e>RTAtoS%ff^oAc»^(w(i, Tjfyv-yn 

IBi:*i^tf±RTAtoI) Srffft 5 -^l-ct ^y*> 
[0 0 7 0] H6tt, RTA^1^)^02 #J£(C*f-T 

4k£. pft^iMOS Y7^i/?s$<n)/—* ■ f> 
( (02 / (N 2 +02 ) ) ffitonnr**/^ 

§MOSh7^^WLS^tt«E (V) p^-r 

^Smos h7y^^«KKyil UA/ 

Mm) ir^Lti^. f^^^-rj: ^{-. O2 #JE# 
2. 5%KTI^*6i: nft^lMOS h7>"^^ 
(DL#^I®E(Ov'7 h^^L"Ciy«9. O2 4>£EdS#b 
4 0%^Si6^pft^lMOS h^V^^^ia 

»kw ^«se<oiKT3ft s *u<ft5. o*9-, 02 #m 

[0 0 7 1] 0 711 RTA^SOgg^Oz 3MElw*M- 
5#y ->y =»^Ji<7)ffl?L^*flfe^J:S«»iltorf e>o# 
irzKy ->y 3^JI±Oifcfk«W|»*^a^jBH't--6Stt 

02 ( (02 x (N 2 +02 ) ) s^su flEMtt^ 
KJiRowy *>y =j>-®^*>- hgros (q/s 

q. ) Sr*Lr^5. raH*^-*-J:5«^ O2 #JE# 

2. 5%«Ttw*st3g^co**«3:jeH-rs'>y -^-r k 

IM^y->y =x>/icov— h«tt«*>tf 

<fc*K o 2 »ffidsj»4 o%&S;t5£#y *>y 3yf 

gsae^jB^fiH-r-s -> y KJiittf* y y = ^« ^ 

[0 0 7 2] 1116&t> > [ii7^^-^7i^, O2 5>JEtt 
2. 5-40%-C*>5Ci:^ff*L<, 5-3 0%t^ 

[0073] {mz<ommm ms (a) , (b) & 

OT9 (a) - (c) H *&W<nm3<nnMBm\z& 

[0 0 7 4] H8- (a) l^tISl:I5i"C 

±IE»2C0|^Jte?Kffi^iB*t5ia2 (a) - (c) 
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[0 0 7 5] ^LT. 11 8 (a) [^tlgC^^t, 

Sfi^ffi±{:/7X^cvDCJ; ?)teos1io^ 

[0 0 7 6] ^{r. (g| 8 (b) C^tIg|:iot>t, T 
EOSI1 0W±C, #$/yiNf KftHMtRnsi £15 

i\ ->y if-f K>ft:®*fiRsi^±^§|p u/bu-^^ 

? 2 4&Mf$L-fZ> 0 tU, :©U^h^^24* 
*oT, TEOSll 0^5 V^yiNf Kfli«*KRslK 
i«Rnsi ^SUEOSv^^ 1 0 a«^n, > 

yt>r K»j«iB*Rsirt^#MOS h?y^^y- 
[0077] ±!El2(o|i«^i{r^^tij:, 

[0 0 7 8] ^tU-ttU *HJ6Jgffi{C*5l>"Ctt, 19 
(a) DTflill^^T, O2 ^Xvlii^Ty^ 

Sr»*-rSo *rtf>B8* O2 7*7X-r|;J;$7y^ 
ff*5 r 9. TEOS-7^^10al:J:otib 

tt^Mos h7y^^^(Dy-hiM8wy-7 • k 

9, pMOSFETJKricWScRspCOy— h«ffi8^±J^ 
t>lkfbJPl3 2timtfLZftZ>o -fc RTAM*: 
iSftfipMOS h7^^^^Wy- hli^8 ^(7)p^ 

[0 0 7 9] Z<Dm. ryi/^CiWttl 5 0-30 

or<7}®sia-c&>£o 

[0 0 8 0] 13 9 (b) l^tl^C^VNt, y 

Rsi(w*5tt5y— h*ffi8&tfiS*ff y-* • KK> 
S % 6 co X y r ^e/u 7 r * 4t<^ #> <o 4 v& 
ASrff^o i"*^*>. TEOSv^^iOa^Av^ 

>fy«« 6 lit (As* ) Sr. K-Xf^5 
X 1 0 15 cm" 2 , SEA^/^— 7i>>#] 2 0 k e va>&{4= 

taAt^o y-ht«8Miiiiy- 



^^v&Aic^j-t-s k— x»4aif y v-y ^>m^y- 
& lift If \ 

[0081] rcoB#^A$tL^>r^->Bi«->y * 
i-*t>^r-fc;mi+#ft<a-c\ As- 

[0 0 8 2] [§19 (c) Iw^hT-XMT\ S^co^: 

ffi±iwHW5 0nm^f^y (Xtt^^/H-fflt) ri*<b 

£ 0 

[0 0 8 3] W:, 6 5 0t, 3 0ftm<O2k{*X*f$Mm 

*tfy *>y =>&t^M««y-^ • K^yf 
m e •> y 3 > ^ £ it 6 c <h \z x 

r>. bmm8Rv*mmmy-* • K^y«*6© 

iia, 11 b*jg/Si-*o ^lt, *su?^&jrj»*: 

[0 0 8 4] C^a^XS«»10Hai?gffi^*5V>-CSi 
->y^ WfcWKRsifciisivcfi* JtESWS/y* 

>r K{fc£ftfc^-h««8Atra»«y-* • KKy 

««6 5rtt5nft^lMOS h^y^^&^p 
ff*/ulMOS h7^**ri^/j)c£*l,, #*>yiM 
KfttB*Rnsi \Zjs\,*XI±. ->y*>f KteSttT^fti^ 
y-hiffi8^B»sy-^- K^y**6ttt 

ft^lMosh7y^^^ ^y-fr-f Kfk£ix-c 

[0 0 8 5] *jaifi*lB^*5l^-Ct>, 

tT*3rfc^j:ij, m2<nmmmmtmm<n%)%:&&n 

h-^^^ 2 4Sr0 2 X^X-^twi^Tix^v^tzJ: 

Lrv^5^or^ rt a«ls^ J: 3 fc«ffl»3*fT**>1" 
^Sf^. MOS h 9 y ^ w»ttl:#t *5»*Sr» 

[0 0 8 6] g^ll 3MplMOS hyy 

V?sZ<n¥- h««8^ffiA*Jxfepffl5p|«ft*}Sttft 

EI 9 (a) C,ftM3 2dS*fiKSnr 
^6*2®BORTA«!faSrfT*3o * 



(11) 



tftffl 2001-7220 



[0 0 8 7] y-^ • K^^^H^lftjgtt-ft 

[0088] (* 3 <»nm&m<»mm>m ±mm 3 co 

6IMfc««:*fiKi-Sfc«>^ S1\ 0 2 yyX^j:^ 
(«EK+ia»^t7jclR+*) KJ:6ft»*fTfcofca^ d 

7>h-77>^2 4^ilfcf, o 2 /7X^M:J:o 

*2(Hia(^RTAS:fT?ix.tf^tt»^)r * 

[0089] (*<Dm<nmJt&&m) ±.&&rnmj8mz& 
i^-ci4, #->yiM Krt:««Rnsi t-f4, memos 

*ttt;:B£*fr**wW4*ir\ -ftet>h, ftisW^ 
[0 0 9 0] 

»l[s]B^rR«!iSS:?T*ofca.-sKy *>y >flf£<7}fk*fl 
ffc««*:->yiM p hMkffl^^^-e«ofc«HB-C, IB 2 [hI 

@<&jfc«a£fT*o-c\ ->y-^-r Kftffixtffl^^F*e*-r 
-c\ isi^-rct*^ y- h*«44r«>«fl-^± 
icia«*^67Ky *>y ^^ogfeifflwif^o^^h 

[0 0 9 1 ] «Mw % fg2[El@ (OjjSj&aSrBt* 

[0 0 9 2] *3891<OSB 2 O^fMSB^MB^ftfc <fc 

^ <u , ¥*ft*K_ttf) #y^yayi c^ffiKltlEKffi ^ 



■^y- h«s*^i*5#y s/y = yio±(c^jg^ 
[0®^sj*/<ca§«] 

[Eii] (a) - (c) fi. *&w<nm 1 nnmrnmn 

^*«B^Mfp:«*^l«BH^*>a. 
[El 2] (a) - (c) f4. «Wf2 0lWiC 

[S3] (a) , (b) f4, *XHoB2(Digtt«££ 
«5*»*KB^»i»xa(0 5 t>«t>B»»*rS%i-WBB 

[El 4] (a) - (c) 14, *3ffl<ott2<nmmm^ 

[El 5] (a) - (c) f4, B*«:^tf»H«T{wiolt 
6RTAtoa<753i*«:«fB-*-6fc«)«w, 3SiO»f 

[El 6] RTA^I^OOz #ffit£*t1"Sn* L ir*1' 
SMOS h7y^^(OL#HIlE^«^ 

[Ei 7] rta&iwirwo2 ^/Ei-m^^^y *>y = 

^Boffi?Lo#±fc:J:*«ttfc©tf feo# fc#y *>y = 

[H8] .(a) , (b) (4, 4:«n^JB3 0lUfe«B(z 
«6***38B^»i6lfieo 3 *> + W«P^*^WrffiH 

[El 9] (a) ~ (c) 14, **W<OJB3<OjH6»tt^ 

[«f*<obmh] 
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